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(57) Abstract 

To provide a compound which inhibits the kinetic cell death of cardiac «^„^^}^f^S^JS^^ 
1 4-benzothiazeoine derivative represented by general formula (I) and a pharmaceutical^ acceptable salt thereof, wherein R re- 
S^SSTi; X represents O or H 2 ; n represent 1 or 2; RJ £ cfaSS 
ihe substituent is OH or C, to C 3 lower alkoxy), (a), C, to C 3 lower alkoxy, or (b) wherein R* represents C, to C 3 acyl, and 
ph represents phenyl. 
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q 

MmtJfrA (¥±£#«6 0kg) IRktzK) 1 Orag-1 0 0 Omglg 
£lBl!I]IIggntt&£i^NgDtt (fci^l^M^) 

ttfc, TOm*^*^* h;u (NMR) ©iij^lir f-/i/«>-5 ^rtSBHim 

2, 3. 4. 5-fh7tFn-l, 4 -1>V?7V tf> ( 1 1 g) 
h>Ji^;PT=> (13. 5g) £THF (300ml) Kig^U dft(::T7 
Ua-OU^DiJ K (9. 5g) ^MTb> m&KT3 0ftmmwvtz o 1 

tWUt^A^d^ h?77 4- (73-y;l/C-2 0 0. 2 0 0 g) 

KTft&iu n-^f-> (6 095) +ft»xf-/u (4 osi3) om^mm^xm 

HU 4-7^Joa-2, 3. 4. 5-fh7hFo-l, 4-^>V'^T 
•ifh e > (1 2. 5 g) *»^to 
mp 108. 5-1 1 0. 0°C 
K B r 

I R* (cm- 1 ) : 1 6 3 5s 1 5 90 o 
max 
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»H-NMR (CDC 1 3 > 10 0MHz) o: 

2. 7 6-2. 9 7 (2H. mK 3. 9 9-4. 2 3 (2H. m) , 4. 7 2 
~4. 86 (2Hs m) , 5. 57-5. 79 (1H, m) . 6. 13-6. 9 
1 (2H. m) , 7. 12-7. 6 8 (4H. m) 0 
FD-MS (m/z) : 2 1 9 (M + ) 0 

7 _y h ^.>-2, 3, 4, 5-fh7kKD-l. (1 
0. Og) («0f3S?m~6#8!) > hUJ.f-^T^> (10. 2g)>7 
^ijoWnU K (6. 9g) **««l©«jft*i:H*KS***% 4-7 
>;x) uJJU-l-* h**s-2. 3. 4, 5-fb7bFo-L 4«>*/*7 
■fe'f > (10. 6g) *#fe 0 
mp 79. 0-81. Ot 
KB r 

IR„ (cm" 1 ) : 1 63 5. 1 59 5o 

max 

l H — NMR (CDC1 8 > 100MHz) S: 

2. 6 9-2. 9 0 (2H, m) N 3. 8 0 (3 H, s) . 3. 9 7-4. 2 
4 (2H. m) . 4. 6 7-4. 8 2 (2H. m) > 5. 5 6-5. 8 2 (1H, 
m) . 6. 1 0-7. 5 3 (5H, m) 0 " 

FD-MS (m/z) : 249 (M + ) 0 

mmms 

2. 3, 4, 5-xh^tKP-l. 4-^>7^7-tft:> (4. 8gK h 
\)x.f-jVTl y (5. 9g) *JckD f '7'P ; e7-fe^^^Di; K (5. 5 g> 
^JlO^^ilH^CSJS^^ 4-^o^7-fe^;W-2, 3, 4. 5-rh? 
tKn-1, 4<v/^7-tr'f> (3. 5g)t#fc: 

IR; CHCl! (cm") : 1 640 = 
max 

'H-NMR (CDC 1 3 . 1 0 0MHz) 5 : 

2. 8 0-3. 0 0...(2H, m) , 3. 7 8-4. 18 (4 IK m) . 4. 7 
0-4. 8 4(2H, m)x7. 15-7. 6 5 (4H. m) 0 
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mm 4 

7-^h + ->-2. 3, 4, 5-TbvtVv-l, 4-^>y^7-tft°> (3 
. OgK h'Jx^;l/T^y (3. lg) ts£V7u*7-b?Jl<?v >J K (3. 
2g) ^H^JlcDMitiSctlWI^IwSe^^ 4-:/a*7-tr^/U-7-y 
*>-2. 3, 4, 5-fh7b Kp-1, 4^> < /f-7-trb°> (2. 5g) 

CHC 1 3 

I R> (cm' 1 ) : 1 6 4 Oo 

max 

'H-NMR (CDCIsk 10 0MHz) i : 

2. 75-2. 94 (2H. m) , 3. 68-4. 18 (4H. m) , 3. 8 
0 (3H. s) % 4. 66-4. 81 (2H. m) . 6. 65-7. 5 8 (3H. 
m) o 

mm 5 

4-7? Vvjjl-l-/ h* : s-2. 3. 4, 5-fh7tKn-l, 4- 
<yf s l--7M\iy (4. 0 g) fc«tD f 4- / Ov ? ;Ut°^'J (3. 7g)£? 
od*;UA (15ml) K&jgU gfiKT2 B^ifclUfco y'J^^^A 
^D7K57-f- ( r 7=I-y;^C-2 0 0^ 150g) (CTfSISIU *oo* 
(98$) +^y-/U (2$) OS^igCTTglijU 4- [3- [1- 
(4-^V^/u) t"^ 'J 7°n t°;f-;i/) - 7->h + v-2. 3, 4, 

5-f F7tKa-l, 4-^>^7-t'f> (6. 8g) Mk^«ft U) ) £ 
li/co c©ft&#3 (l. Og) (10ml)-(r»»U i&lfcTkffc- 

(10% (w/w) . 2ml) fciDSJttfeirU:,, 
x-x;UT1fc&U i£g?i£ (0. 9 5g) *t&*i UT»te 0 
KB r 

IR> (cm' 1 ) :340 0. 2920>163 5. 1590 (i£g?±& 

max 

tlX) 

^-NMR (CDC 1 sn 10 0MHO8: 

1. 1 1-2. .9 5_ (1 7H, m) N 3. 78 ( 3 H N s) , 3. 8 6-4. 
16 C2H S m), 4. 6 5 (2H. sK 6. 6 3-7. 5 4 (8HU m) „ 
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FD-MS (m/2) :424 (M + ) 0 

4-^*7*^-7-^^-2, 3, 4. 5-rh7tKo-l, 4 

-^yVf-T-iffy (1. 3g) fccku^-^^t 0 ^^ CO. 9g)£ 
7-tr |*.=.hU* (5 0ml) K&MU dftli&K* tf tf^ (1. 1 g) *JD*x 

»7A^B7F/77-f- (93-yK-2 0 0. 6 0g) ICTfMSU *d 

d**a (9 8*) +y*y-*(2«) om&mmKxmb, 4- ci- (4 

-^y^/l/) tf^'J^-^] h**>-2, 3, 4, 5-rh5 

tKo-1. 4-OV*^T-tft°y (1. 7g) 

CHCI3, io>in 

I r> (cm ') : 1 6 4 Oo 

max 

'H-NMR (CDC 1 3% 500MH Z ) 6: 

1. 14-2. 0 9 (7H> m) . 2. 4 8-3. 2 0 (8H. m) , 3. 7 
9 (3H. s) . 4. 00-5. 95 (4H, m) . 6. 65-7. 50 (8H. 
m) o 

FD-MS (m/z) : 4 1 0 (M + ) 0 

nmrni 

4 -TtVu<<JU-2, 3, 4, 5-fh7bFo-l. 4-*>V*7*li 
> (10g) (150ml) fcS#U cncWMx'J 7 

>j* o. 3g) ovKxmmftistio cnc7K*aA^oa*>u 

0. 20 Og) tiT»»U n-^t>(7 0«) +|»xf-/K3 0«) © 
«£8J«K , r»mU 4-7^jD^-2-7nn-2. 3. 4, 5-f^7 
fcFn-1. 4-^>V5 L T-tft°> (1 0. 5g) *»fco 
m p 66. 0-68. 0t 
K B r 

IRj (cm' 1 ) : 1 64 0c 
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max 

'H-NMR (CD C 1 3^ 1 0 0MH z ) S : 

4. 05-4. 15 (2H. m) . 4. 4 5-5. 00 (2H, mK 5. 0 
1-5. 2 2 (1H. mK 5. 5 5-5. 8 5 (1H. mK 6. 15-6. 
85 (2H> m) , 7. 2 0-7. 7 0 (4H, m) 0 

mm 8 

4-72Vv4)\s-l -t Y*v-2. 3. 4. 5-xb?tKo-l, 4- 

K>>/?T-e\i> (4. og),M^7'j*(2. 3g) zmmntmm 

4-7^jD^f;l/-2-^nD-7-^h^y-2, 3, 4, 5- 
rh5hKn-l. 4 >V^7-ferfc^ (2. 4g)*i/:, 
mp 9 7. 5-9 9. 5°C 
KB r 

I Rn (cm" 1 ) : 1 6 4 0o 

max 

'H-NMR (CDC 1 3. 1 0 0MHz) 5 : 
3. 8 4 (3H, sK 4. 1 3-4. 2 3 (2H, mK 4. 4 5-5. 2 

0 (3H. m) . 5. 6 0-5. 8 5 (1H. m) , 6. 15-7. 60 (6HU 
m) 

mm 

ltuS©4-7?'Jn-i';U-2-?nn-2. 3, 4, Ko- 1, 

4-^>^7ifh°> (2. 9g) fcJ:tf5- (THr^LK) ^ > (2. 
5g) *7-bh-hU;u (8 0ml) t:*«?U ztitztiHkMA (4. 8g)^ 

•>'JAW^^7h^77^- (93-^C-2 0 0, lOOg) 
ttttU ^nn^A (9 8SB) +^;-^(2«) ©S£*ttfcT*fcHU 
4-7^ Vo-r;l/-2- [ K) -f> K-^- 3 — T -1, 4 

-^>V^7-tf£> (3. 0g)^I/: o 
KBr 

1 R> (cm" 1 ) : 3 2 5 0> 1 6 4 0 o 

max 
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'H-NMR (CDC 1 3x 100MHz) 5: 

2. 08> 2. 12 (each 1. 5H. each s)> 3. 50-5. 
80 (5FU m) . 6. 10-8. 05 (12H, m) . 9. 08 (1H. br 

S) o 

FD-MS (m/z) : 3 9 1 (M + ) 0 

mmmi o 

-1. 4-<>v*^T^f> (3. 0g) *Jck0 f 4-O^^t 0 ^Ui?> (1. 
7g) ^^ddW (3 0ml) fc^CK/^y-^ (5ml) l*U 
ICT 2 4 Bf HSfeS Lfzo mET^m^i^ m%®}* is 1 )* f** 5 A ? n 

^yp^jj - (9=j-^f>c-2 0 0s loog) izxmmu ^d^a 

(97S&) +y^y-/K3SP) ©S&&J£K-d§tb U 2- [ (5- (7-tr* 

* K) -fvh'-^-aw*] -4- [3- Li- t^u*- 

^nft-;H -2, 3, 4, 5-xh5tKo-l, 4 -^>V^7-tr £ 
> (4. 0 g) (o) ) *»fco COft^tt CI." 0g) *£»0J5£ 

ii0^t'®lU IKi (1. 0g) ^ibtifco 
K B r 

IR, (cm" 1 ) : 3 40 0> 3 25 0^ 1 6 3 5x CmmtLX) „ 

max 

•H-NMR (CDC 1 as 10 0MHz) o: 

1. 0 0-3. 0 0 (13Hx m) % 2. 0 7> 2. 1 3 (each 1. 5 
H. each s) . 3. 4 0~5.~2 0 (7H> m) N 6. 6 5-8. 10 (1 
4H. m) . 9. 3 5 (1H. b r s) 0 
FD-MS (m/z) : 566 (M*) 0 

mmmi 1 

itfi£©4^7^ U 0^^-2-^00-2, 3. 4. 5-f F5t Kn - 1. 
4_/^y^ 7i f t f > (i. Og) . y^-^--^ (0. 9g) teJ:O t tt<tai& 
(0. 8 g) £HB0«9 t^«0«J6ftCTa6S-ti:^ 4 -7? U 
y5-;l/*+->-2. 3, 4. 5-fh7tKo-l, 4 -'OVf-7-tffc'X 1 

. Og) £Sfco 
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CHC1 3 

I Rt (cm" 1 ) : 1 6 4 0 o 

max 

'H-NMR (CD C 1 a> 10 0MHz) 5 : 

1. 6 0 (3 H, sK 1. 6 5 (6H, s) „ 2. 0 0 (4H, b r sK 
3. 7 5-5. 2 0 (9H. m) , 5. 4 0-5. 80 (lH N m) N 6. 10 
-6. 75 (2H, mK 7. 1 0-7. 35 (2H. m) , 7. 40-7. 6 
0 (2H, m) o 

FD-MS (m/z) : 3 7 1 (M + ) 0 

mm 12 

Siji£©4 -79 V u4)\,~ 2 -y?^*^- 2. 3. 4, 5-fHtF 
p-1. 4-^> > /^7-t?'t°> (1. 0g) fc<kD'4-0^tX'J^> (0. 
62g) **il«10tlRl*©«aifti:TRl6*^ 4- [3- [1- (4-^ 
>^/u) ■ tr^ys*-^) 7°uf^--;u] -2-f7-JV** ! s-2. 3. 4, 5 
-tF^Kp-I. 4-<>y^T-tff> (1. 3g) Wt£«J ) &'f$ 
feo (1. lg) ^WJ5<i:ISI^O^!*T'*!lSU (1. 0 

g) Z7/mt LTifco 
CH C 1 3 

IR* (cm- 1 ) : 1 6 4 0 (Mlilt) 0 

max 

'H-NMR (CDC 1 3% 1 0 0MHz) o : 

0. 8 0-1. 7 0 (5H. m) , 1. 5 8> 1. 6 2. 1. 6 8 (each 
3H, each sK 1. 8 0-2. 1 0 (4H, b r sK 2. 3 0-3. 
0 0 (8H, mK 3. 7 0-5. 3 0 ( 1 1 H N m) N 7. 0 5-7. 3 5 (7 
H, m) , 7. 4 0-7. 6 0 (2H, m) e 
FD-MS (m/z) : 5 4 6 (M + ) 0 

n&m 1 3 . 

mm<DA-7t U d^-2-^ou- 1-/ h + i/-2. 3. 4. 5-x h 
7tFu-l, 4-^>V^T-ift:> (2. 3g) fci^V-JKl. lg) 
*mU*\/y (5 0ml) ir&SPU ctiC^tm-xX (2. 8g) *JnA, 
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X^n^h^^-f- (93-^UC-200. 5 0 g) ICTttWU n-^ 
if> (7 0$) C3 0SB) ©R£»tt=T*ti»U 4-7* Un* 

/u-2- [4-/ h*->7x-^3 -7-^ Mf->-2, 3, 4. 5~ 

fth5bKn _ li 4-/<yy^7-fe*tr> ci. 7g) 

IR> CHCl3 (cm' 1 ) : 1640o 
max 

'H-NMR (CDC 1 1 0 0MHz) o : 

3. 81 C3H, s) . 3. 83 C3H, s) , 3. 60-5. 45 C5H, 
m) „ 5. 50-7. 60 (10H> m) 0 
FD-MS (m/z) : 3 5 5 (M + ) 0 

mma>4-T?>)v(»-2- (4-* h*^?*-^) -7— > h*->-2. 
3, 4, 5-fh7tKo-l. 4-^/^T*trv (1. 2g)*«kO t 4- 
^SWfcWjJ^' (0. 9 5g) *WI«5fclWOWW*CTKl6**^ 4 
_ [3 _ [!_ (4-/<y^;U) k'^y^-zW -futt-M -2- (4-* 
^^7x-;v) -7-* h**>-2. 3. 4, 5-rh^tKa-l. 4-* 
>y<f-TW> (1. 7 5g) Cft^ft (-) ) c©fl:£* CI. 2g) 

**»«5i:ra*0*a-P»iU (1. 2g) 

KB r 

IR> (cm" 1 ) :3 4 30> 164 0> I/O o 

max 

iH-NMR (CDC 1 8 x 5 0 0MHz) c : 

1. 10-3. 0 0 (15H, m) „ .3. 8 0 (3H. s) . 3. 8 1 (3 H. 
sK 3. 7 0-5. 2 1 (5H. mK 6. 6 2-7. 6 5 C12H. m) . 

FD-MS (m/z) : 5 3 0 (M + ) 0 

nm\ i s 

mm<D4--fv=eT* £ f-)\>-2, 3, 4. 5-r h5b Ko-1. 4-^>V 
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f-7-tftf> (2. 5g) fe<k«x;l/7'j;l/ (1. 5 g) 7 OSHKfij* 

£H*C5J63-ti\ 4-7p*7*^/1/-2-?do-2. 3, 4, 5-xh5 
tKn-1. 4-^>^7-t?t e > (1. 4g) &mzo ZOfc&to (0. 3 0 

g) , (o. 3 0g) fcck^bffi^ (o. 26 g) znmmv 

4, 5— fh5fcKn-l. 4-'<>Vf-7-fe*t:y (0. 2 1 g) *»fc„ on 
T'Z®it&® (0. 2 1 g) x 4—^>^I/tr^U ^> (0. 1 1 gK fccktf 
KKrt'JtfA (0. 13g) *Httffil6 0il!affi<!:l^ttCSrti:$^ 4 — CI — 

7-t5 1 ;i/-2-y^-^+'>-2, 3, 4, 
5-fh7t Kd-1, 4-OV9Tfh°> (0. 2 6g) 
CHC 1 3 

I Rp (cm' 1 ) : 1 6 4 0o 

max 

'H-NMR (CDC 1 s% 5 0 0MHz) S : 

1. 28-2. 15 (11H, m) , 2. 4 8-3. 40 (6H, m) N 1. 
5 7 sK 1. 6 4 (3H, s) > 1. 6 8 (3H X sK 3. 8 0- 

5. 3 0 (7H, mK 7. 10-7. 5 6 (9H N m) 0 
FD-MS (m/z) : 5 3 2 (M + ) 0 

mmm i 6 

iU^©4-^D^7-tr^;l/-2-^no-2. 3. 4, 5-f h^kKo-l, 
4-'0 < / i f7-iftf> (0. 5 0gK 5- (7*^SK)YJ'K-A(1. 0 
g) 4?J:tf8MbSy& (0. 78 g) ££1*08 9 ©UJftttiHtlCR***. 4- 
7n*7-tr*;l/-2- [ (5-7-fe^ K) f > K--H/- 3 — Ol/] -1, 4- 
<>^74ff> (0. 6 7g)£flfco :®M (0. 6 7gK 4-^> 
y;i/hr^U5?> (0. 3 3g) x fciCfiRItfjy *A (0. 4 0 g) %H^J6 
<OW&tiktnmzWfo*^ 2- [ (5-7-fe^$ K) -f > K— ^— 3 — f AO 
-4- [1- (4-^>v;U) 7-fef\fc-2. 3. 4. 5-^h 

7tKD-l, 4-^>Vf-7-trt 6 > (0. 6 6g)» 
C H C 1 

IRi- 3 (cm-') :34 70> 1 6 7 0s 1 6 30 o 

max 
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'H-NMR (CDC 1 a* 5 0 0 MHz) 6 : 

1. 1 0~5. 3 5 (18 H, mK 2. 13. 2. 15 (each 1.5 
H, each s) v 6. 8 0~7. 9 5 (13H, m) v 8. 6 5 ( 1 H. b 
r s) x 8. 80 ClHx s) 0 

FD-MS (m/z) : 5 5 2 (M + ) 0 

ffim®4-7u*:T-iz : ?-Jl'-2-t*v-l h + *>-2, 3, 4, 5 — r 
H5tKD-l. 4-^> , /Wk , > (0. 19g) s 7-V-;K0. 07 
g) **0*fc*-*X (0. 1 7 g) «IWM1 3©ttMs*H«K:K**** 
4 _ : / n ^ 7 4 r ^;U_7-> h^i/-2- (4-/ -2. 3, 

4, 5-f h7tFn-l, 4-^<>V r ^7-fe"f> (0. 17g)*»fco-© 
-ffc&fc (0. 17g) > (0. 0 9g) fciWJ 

i)A (o. llg) *jMt«6<D«a»tH*KRj6*^ 4- "CI- (4-^ 

-2, 3, 4. 5-fh7t Kd-1, 4-^VV*^7-tft e > (0. 2 0 g) £ 

IR» CHCl3 (cm-) : 1 640o 
max 

»H-NMR (CDC 1 3 > 1 0 0MHz) o : 

1. 0 0-3. 5 5 (13Hx m) , 3. 8 0 C3H, s) . 3. 8 1 (3 H. 
sK 3. 7 0-5. 4 5 (5H. m) > 6. 6 2-7. 5 6 (12H. m) c 

FD-MS (m/z) : 5 1 6 (M*) 0 

mm 18 

m®4- [3- [l- (4-osW tr^y^-A'] :/ntrtf--/u] -7 

-yh^2, 3. 4. 5-xh5tKo-l, 4-<>*/f-7*}£> (0. 9 
Og) ^f h7tFo77> (5 0ml) lifcJBU OtCTTK^kT^i-^ 
A'J^tfA (0. 2 4g) £j&nx.> 0°CCT2NfP B ^L,fc o W^hU^^. 
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0 0> 2 0g) KTftljU ^n*;i/A (9 8SB) +jt*J-A> (2«) ©2S 
&«KKT*ttlU 4- [3- [1- U-'OSW tr^'J'^] T'otVU] 
-7-> h**>-2, 3. 4, 5-xhvtKo-l, 4 -**V*7# U s s (0 
. 7 1 g) £8fco 

CHC 1 3 

IR» (cm" 1 ) : 1 59 5> 1 4 8 0o 

max 

1 H — NMR (CDC^ 500MHz) o: 

1. 24-2. 92 (19H, m) , 3. 3 0-3. 3 5 (2H. m) , 3. 
7 8 (3H, sK 4. 11 (2H, sK 6. 6 5-7. 4 5 ( 8 H N m) o 

FD-MS (m/z) : 4 1 0 (M + ) 0 
H&0J19 

m*&®A- [3- CI - iA-^y : J)V) h'^U^-^l -fnMlt—M -2 
- (4-> h*->7x— /10 -7-^ h*->-2. 3. 4, 5-f F5h Kn- 
1, A-^>V^T^\iy (1. 0 g) tecktKTK^kT^i-^Ay^^A (0. 
2 2g) *«»«18©«B6ffitPI*lcR«i;*^ 4- [3- [1- (4-< 
tf^Uv^;i/] 7utf;u] - 2- (4-^ h + ^7x-;i/) -7-> h 
*>-2. 3. 4, 5-fh7hKD-l, 4-OVf-T-lffcr> (0. 4 6 g) 

CHC1 3 

1 Rv (cm' 1 ) : 1 6 1 0, 1 5 9 5. 1 5 1 Oo 

max 

1 H-NMR (CDC1 3 > 5 0 0MH 2 ) o: 

1. 24-2. 93 (17H, m) „ 3. 4 0-4. 4 6 (5H, m) , 3. 
7 9 (3H, s) v 3. 8 0 (3H. s) N 6. 6 9-7. 5 0 (1 2H, m) 0 

FD-MS (m/z) : 5 1 6 (M + ) „ 
H^J2 0 

m&®4-7t 'J D^;l/-2-^nn-2, 3, 4, o-fh^k Kd-1, 
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4-'<>V^7-i?h'> (0. 2 0g) . (0. 1ml) fcitfc&rtllg 

ixX (0. 3 1 g) 3©Mft£B*fcEl&3*^ 4-7? U of 

;l/-2-y^^-2, 3. 4. 5-f h7tFp-l, 4-^>V^7-t? t°> 
(0. 19g) *Hfco :oft^« (0. 18g) fciCM-^^t^y 

> (o. i9«) &nmm5<Dmi£&£mmKKfc$^ a- [3- ci- (4 

-O^/l/) v?-/l/) 7°nt°^^/l/] -2-^h + ->-2, 3, 4, 5- 
f^tKn-l, 4-OV*^T-tft°> (0. 2 5g)*ifc 0 
CHC 1 3 

I R; (cm" 1 ) : 1 64 0o 

max 

"H-NMR (CDC 1 a. 1 0 0MHz) S : 

1. 10-2. 10 (7EU m) , 2. 40-2. 95 (6H, m) „ 3. 3 
5 (3Hs s) v 3. 6 5-5. 1 0 (7H, m). . 7. 00-7. 3 0 (7H, 
m) > 7. 3 5-7. 5 5 C2H. m) 0 

FD-MS (m/z) :4 24 (M + ) . 
<m®ni-/ h*->-2. 3. 4, 5-fh7h Kp-1, 4-^>»/f L T 

ISfll 

2. ' 5-*t Kn**>3MMHR (5 0. 0g) ^T-feh-hU/P (4 0 0ml) 

izmmi, ztuzmmv**-*' (6 7. 5m n ^cF^yf^ os. 1 
g) *in;u smmmmmMLtzo Mta^x^uuMAm^LtLo mth&z 

M7A^o7f/77^- (9=i-y;UC-2 0 0. 200g) i:ttlU 
n -/s^> (9 535) (5S&J ©S£*KCT»lB U 

2-W Ko+->-5-^ h + *>3cJa*a (4 7. lg) £?§fco 
CHC 1 3 

IR> (cm" 1 ) : 32 50> 1680> 1620o 

max 

'H-NMR (CDCJ 3 > 10 0MHz) o: 

3. 7 7 (3Hs s) s 3. 9 4 (3H> sK 6. 8 9 (1H. <k J = 8. 
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5Hz) , 7. 0 6 (1H N dd, J =2. 9 Hz, 8. 5Hz), 7. 27(1 

H, d, J = 2. 9 Hz) . 10. 2 7 (1H, s) 0 

IH»J2 

ij^O^^;U 2-'W Kd + ->-5-> h*^£m*& (4 7. 4g) 
^yl/*;UA7S K (4 0 0ml) K»#U Cftim, 4 - i>71f f a [2 
, 2]***:' (43. 8g) &£UVS?;}s**t>jW<*:Jjl<>7uV K (4 8. 

0 0 g) MUIZX2 OmmWLfZo 1 0%*&S?7k (3 0 0ml) 

„KjgJg£S±Ufco ftbtimmZn-^Vy (2$) +P^xf-;U (1$) 
ol^i«L, 2 [ (i^^/UTS/) f-^-^+v^ h*->] - 

5-^ h^->SmSK (5 5. Og)^^ 
mp 99. 5-100. 5°C 
CHC 1 s 

1 Ry (cm" 1 ) : 1 7 1 0, 1 4 9 0 o 

max 

'H-NMR (CDClas 100MHz) S: 
3. 3 7 (3H> sK 3. 4 5 (3H S s) N 3. 8 3 (6H, s) > 7. 

0 2-7. 0 9 (2H, mK 7. 4 5-7. 5 1 (1H, m) „ 
H»J3 

mmO^^Jl 2 [ (Vt*)\<7iJ) 3-***rV* h**>] -O-J h + '> 

(2 0. 0 g) i:^7i-;i/x-f^ (10 0ml) £#ox.> 2 6 5- 

2 7 0°CirT9B#»^U ^M->U77y;U775A^n-7 h^57^- (<73 
-y;l/C-200. 200g) JCTfitilJU n--\^> (65$) +8ffixf 

5-y h (1 6. 4g)*»fc 0 

mp 6 4. 0-6 5. 0°C o 
C H C 1 

IRk 3 (cm" 1 ) : 1 72 0^ 1 6 5 0. 1 5 9 0c 

max 

1 H-NMR (CDCIsn 100MHz) 5: 

3. 0 4 (6Hs s) > 3. 8 3 (3H, s) , 3. 8 7 (3H, s) N 7. 
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0 0 (1H. dd. J =2. 9Hz. 8. 5 Hz) . 7. 3 9 (1H. d. J = 
2. 9Hz). 7. 42 (1H, d. J=8. 5Hz) 0 

mm a 

MR®*** IVt^fr-hfr'^Jhtt-S-* h**>SJ&*K (20. 
0g) *>*y-/K2 0 0ml) l^»U Ctitc^HJ*^ h*->K (8. 

og) ommamMrnvtzo io%mm7k (3oomi) iz&imm*- 

0 0. 20 0g) CTffl^U n-*>*+> (9 0$) (10*1$) 

2-y^*^h-5-> h*5/MW (1 1. 

0 g) £»fco 

IR» CHCl3 (cm- 1 ) : 1 70 0. 1 5 9 0. 1470o 
max 

J H-NMR (CDC 1 3 . 1 0 OMHO 5 : 

3. 80 (3H. s) . 3. 92 (3H. s) . 4, 47 (1H. s) . 6. 
88 (1H. dd. J=3. 0Hz. 8. 5Hz) . 7. 22 (1H. d. J = 
8. 5Hz) . 7. 5 1 (1H. d. J=3. 0Hz) . 
ISM 5 

mmo/tJ^ 2-/**7b-5-S h (6. 5 g) 1s£Vm 

i2 -^oDxf;V7$> (4. 6g) ^^fWi7J.K(10 0ml) 
\zmU ZtUZimTi- hU^A> b*-> K (4. 7 g) £Jn**:SU EST 
12B#r B 1WUc 0 10%mWK (100ml) Kfctf. 1 uv*)\,m& \^tz 0 

tz 0 :neiif^ (5 0S&) +n-^+f-> C5 0^5) ©M£@iT?»U 
1 -/\>* i/ -o-**y-2. 3, 4. 5-fhTkFo-l. 4-^>7> 

7-bffcf:/ (3. 2g) ^/Co 
mp 164. 0-166. 0°C 

IR. CHCl3 (cm" 1 ) : 33 5 0. 1 6 4 5. 1450c 
max 
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'H-NMR (CDC 1 s > 1 0 0 MHz) f : 

2. 9 3-3. 14 (2Hs m) , 3. 2 4-3. 4 8 (2H, mK 6. 9 
2 (1H, dd, J=2. 9HZs8. 5HzK 7. 17 (1H, br sK 
7. 23 (1H, ds J=2. 9Hz) 7. 41 (1H. d. J=8. 5Hz) c 

FD-MS (m/z) : 20 9 (M + ) 0 



fh7hFo77> (150ml) K^ffcTVUS—tfAyf-tfA (2. 7 3 
g) *?J;U ; BU^©7-y h*->-5-**7-2. 3, 4, 5-f F7kFn- 
1. 4-^>V7 c 7-fcr*e> (5. 0g) «Ti:M, 3»l«Lfc 0 

U 7-^b*v-2, 3, 4. 5-fh7tKD-l, 4 -1> s /f-T1£ V> 
(4. 4g) 
CHC 1 s 

I R> (cm' 1 ) : 1 2 4 0> 1 0 5 0 o 

max 

J H-NMR (CDC1 3 , 100MH 2 ) i: 

2. 6 2-2. 8 8 (2H, m) „ 3. 27-3. 58 (2H. m) . 3. 7 
9 (3H, s) , 4. 09 (2KL s) N 6. 59-7. 00 (2H. m) . 7. 
4 6 (1H, d, J =8. 5Hz) 0 

FD-MS (m/z) : 195 (M + ) . 

<mmum> 
um& ( i ) 

ft* 300-380 gOM&y v h^MK&J8titlU 8 0 cmzkttEKT? 
>y> K^75Cirg|^tL^o ffifttt£(* % 1 lniM^/ i/^X- 
/ s>-tf5'f h • /<-f # — h(Krebs-Henseleit bica 
rbonate)&(37°C N pH7. 4) £9 5%0 2 + 5%C0 2 *1&#*T 
R&ffc LTil^o ttfc&Rtt 3 3 0 b e a t s /m i n T\ d t 
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^Hf5-fHWrc. 'lOaBHMWU h'J^-^Ji^O. lmgTKl/ 
*-tf>«rt?0. 5 m I *-ftAU *©ia*E10m 

g * 7 x -f >«tr 1 m 1 U *© 2 flfcKtf*** 9 Hi 

y^aWt^+KAtifco WrtWt'b*** */^U>B*«. »3mmlB«Tf. 

% ±n +> ++s +++) «r«t^ (-) , c±) > mmm&m 

a (2) 

#S 300-380 g©ittt^ * hfr€>ib«*i*ttiU 8 0 cn^KftEdT. 

5>y>K^7acittttFffi (i) tm&Qr-emmuzo ^»7f^7 
annmu *«io«ft*»ibfc. tiMtt. (hr) xsfc&artff 

(LVP) ©il^^l-ML/^o 

ttVtft&tt (M) vmM* bo-;i/=10 0%) 

11 +~ + + . - 10 °- 2±5 ' 4 
JfiK^f-T-tfA 10' 6 3 +-+ + 3 5. 9 ±9. 8 

•7/U*7tfA 10" 5 5 ± 10- 4±5 - 2 



-fh^ C-O 10- 6 3 -~± 101. 1±2. 5 

ft&tt (o) 10- 6 3 ± 9 2. 3±7. 2 

<b£^ C'\> 10- 6 3 — ± 9 6. 5±3. 8 

ftMB (-) 10- 6 3 —± 9 6. 0±5. 4 

*tti«rft (l) * *K*c&fe ( 2 ) 

JJEttft (1) *t** ~ ( - } 
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mtzmimfritzo c>o ~ (~) \*. tm (2) ogi^bi 
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